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Chemical compound 412 Chemical Compound 413. 

49. The solid deposition of Claim 29, wherein the one or more double- 
spiro compounds have a band gap corresponding to visible light emission. 
5 50. The solid deposition of Claim 49, wherein the band-gap for the 

visible light emission is from about 1.8 eV to about 3.5 eV. 

51. The solid deposition of Claim 49, wherein the band-gap 
corresponds to blue, green or red light emission. 

52. The solid deposition of Claim 29, wherein the one or more double- 
10 . spiro compounds have a hole-transporting property. 

53. The solid deposition of Claim 29, wherein hole mobility in the one 
or more double-spiro compounds is about lxlO" 7 cm 2 /Vs or greater. 

54. The solid deposition of Claim 29, wherein the one or more double- 
spiro compounds have a electron-transporting property. 

15 55. The solid deposition of Claim 29, wherein electron mobility in the 

one or more double-spiro compounds is about 1x10 • 7 cm Ws or greater. 

56. The solid deposition of Claim 29, wherein the one or more double- 
spiro compounds have a hole-injecting property. 

57. The solid deposition of Claim 29, wherein the one or more double- 
20 spiro compounds have the highest occupied molecular orbital (HOMO) level 

from about -4.0 eV to about 6.0 eV. 

58. The solid deposition of Claim 29, wherein the one or more double- 
spiro compounds have a electron-injecting property. 

59. The solid deposition of Claim 29, wherein the one or more double- 
25 spiro compounds has the lowest unoccupied molecular orbital (LUMO) level 

from about -2.5 eV to about 4.0 eV. 

60. A method of making the solid deposition of Claim 29, comprising: 
providing a support; and 

depositing one or more chemical compounds comprising one or 
30 more of the double-spiro compounds. 
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61. The method of Claim 60, wherein the depositing one or more 
chemical compounds comprises physical vapor deposition. 

62. The method of Claim 60, wherein the depositing one or more 
chemical compounds comprises forming multiple layers of different 

5 compositions of the one or more chemical compounds. 

63. An organic electroluminescent ("EL") device comprising: 
an anode; 

a cathode; and 

the solid deposition of Claim 29 located between the anode and 
cathode, wherein the solid deposition comprises one or more layers 
comprising a light-emitting layer. 
♦ 64. The organic EL device of Claim 63, wherein the light-emitting 
layer comprises the one or more double-spiro compounds having the band gap 
corresponding to visible light emission. 
15 " 65 ■ The organic EL device of Claim 64, wherein the band-gap for the 

visible light emission is from about 1.8 eV to about 3.5 eV. 

66. The organic EL device of Claim 63, wherein the light-emitting 
layer comprises one or more fluorescent or phosphorescent materials. 

67. The organic EL device of Claim 63, wherein the organic EL 
20 device is supported by a substrate, and wherein the substrate contacts either the 

anode or the cathode. 

68. The organic EL device of Claim 63, wherein the one or more 
layers comprise at least one material having one or more properties selected from 
the group consisting of electron injection, electron transportation, light emission, 

25 hole transportation, and hole injection. 

69. The organic EL device of Claim 63, wherein the light-emitting 
layer comprises one or more selected from the group consisting of Chemical 
Compounds 100-137, 200-222, and 400-413 as shown below: 





30 Chemical Compound 100 Chemical Compound 101 
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Chemical Compound 102 




Chemical Compound 104 




Chemical Compound 108 




Chemical Compound 110 





Chemical Compound 103 




Chemical Compound 105 




Chemical Compound 107 




Chemical Compound 109 




Chemical Compound 111 




Chemical Compound 112 



Chemical Compound 113 
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Chemical Compound 114 




Chemical Compound 116 
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Chemical Compound 122 




Chemical Compound 121 




Chemical Compound 123 
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Chemical Compound 126 Chemical Compound 127 




Chemical Compound 128 Chemical Compound 129 
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Chemical Compound 130 



Chemical Compound 131 




Chemical Compound 132 




Chemical Compound 133 




Chemical Compound 134 




Chemical Compound 135 




Chemical Compound 136 




Chemical Compound 137 
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Chemical Compound 200 



Chemical Compound 201 
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Chemical Compound 202 




Chemical Compound 203 





Chemical Compound 204 



Chemical Compound 205 




Chemical Compound 210 Chemical Compound 211 
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Chemical Compound 212 Chemical Compound 213 



5 




Chemical Compound 216 Chemical Compound 217 




Chemical Compound 218 




Chemical Compound 220 
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Chemical Compound 219 




Chemical Compound 221 
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Chemical Compound 406 
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Chemical Compound 408 




Chemical Compound 409 
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15 




Chemical Compound 410 




Chemical compound 412 




Chemical Compound 411 




Chemical Compound 413. 



70. The organic EL device of Claim 69, wherein the light-emitting 
layer further comprises one or more non-double-spiro light-emitting compounds. 

71. The organic EL device of Claim 70, wherein the non-double-spiro 
light-emitting compound has the band gap smaller than the band gap of the 
double-spiro compound. 

72. The organic EL device of Claim 70, wherein the non-double-spiro 
light-emitting compound has the band gap greater than the band gap of the 
double-spiro compound. 

73. The organic EL device of Claim 70, wherein the non-double-spiro 
light-emitting compound is either fluorescent or phosphorescent compound. 

74. The organic EL device of Claim 63, wherein the one or more 
layers comprise at least one of the electron-injecting and electron-transporting 
layers. 
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75. The organic EL device of Claim 74, wherein the at least one of the 
electron-injecting and electron-transporting layers comprises Chemical 
Compounds 200-222 as shown below: 




Chemical Compound 200 




Chemical Compound 202 




Chemical Compound 201 




Chemical Compound 203 
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Chemical Compound 204 




Chemical Compound 205 






Chemical Compound 206 





Chemical Compound 207 




Chemical Compound 208 



Chemical Compound 209 
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Chemical Compound 210 



Chemical Compound 211 




5 Chemical Compound 212 Chemical Compound 213 
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Chemical Compound 218 Chemical Compound 219 
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Chemical Compound 220 




Chemical Compound 221 




Chemical Compound 222. 

76. The organic EL device of Claim 63, wherein the one or more 
layers comprise at least one of the hole-injecting and hole-transporting layers. 

77. The organic EL device of Claim 76, wherein the at least one of the 
hole-injecting and hole-transporting layers comprises Chemical Compounds 300- 
308 and 400-413 as shown below: 



10 




Chemical Compound 300 




Chemical Compound 301 




Chemical Compound 302 




Chemical Compound 303 
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Chemical Compound 413. 



10 



15 



78. An electronic device comprising a display, wherein the display 
comprises the organic EL device of Claim 63. 

79. A method of generating visible light from the organic EL device 
of Claim 63 , comprising: 

applying electric power between the anode and cathode of the 

♦ 

device; 

the cathode injecting electrons toward the light-emitting layer; 
the anode injecting holes toward the light-emitting layer; and 
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allowing recombination of at least part of the injected electrons 
and holes in the light-emitting layer, thereby generating visible light from 
the light-emitting layer. 

80. The method of Claim 79, wherein the light-emitting layer 
comprises the one or more double-spiro compounds having a light-emitting 
property. 

81. The method of Claim 80, wherein the light-emitting layer further 
comprises one or more non-double-spiro light-emitting compounds. 

82. The method of Claim 79, wherein the one or more layers 
comprises the double-spiro compound having one or more properties selected 
from the group consisting of visible light emission, electron transportation, 
electron injection, hole transportation, and hole injection. 

83. A method of manufacturing the organic EL device of Claim 63, 
the method comprising: 

providing a substrate; 
forming a first conductive layer; 

depositing the one or more chemical compounds comprising one 
or more of the double-spiro compounds so as to form the solid deposition 
comprising the light-emitting layer; and 

forming a second conductive layer, wherein either of the first and 
second conductive layers corresponds to the anode or cathode. 

84. The method of Claim 83, wherein the formation of the light- 
emitting layer comprises depositing one or more of the double-spiro compounds 
having a light-emitting property. 

85. The method of Claim 84, wherein the formation of the light- 
emitting layer comprises co-depositing one or more non-double-spiro light- 

■ 

emitting compounds. 

86. The method of Claim 83, wherein the deposition of the one or 
more chemical compounds further comprises forming layers having one or more 

. functions selected from the group consisting of visible light emission, electron 
transportation, electron injection, hole transportation, and hole injection. 

87. The method of Claim 86, wherein the formation of the layers 
having one or more functions comprises depositing one or more of the double- 
spiro compounds. 
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88. The method of Claim 86, wherein the formation of the layers 
having one or more functions comprises depositing one or more non-double-spiro 
compounds. 
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